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1
CUTTING TOOL HAVING REPLACEABLE
CUTTING INSERT AND REPLACEABLE
CUTTING INSERT THEREFORE

BACKGROUND

1. Field of the Invention

The invention relates to cutting tools for performing
machining operations on a workpiece and, more particularly,
to cutting tools having replaceable cutting inserts. The inven-
tion further relates to replaceable cutting inserts for use with
such tools and methods of securing replaceable cutting tips to
a tool body.

2. Background Information

Conventional cutting tools can be of both one-part and
multi-part design. Cutting tools of the type that make use of a
holder part or tool body, as well as a separate, replaceable
cutting part or insert, are especially common and may be of
widely varying shapes and consist of, for instance, drilling
tools, milling tools, thread cutters, etc. The tool body usually
consists of a long narrow shank of a cylindrical basic shape
having a first end adapted to be coupled in the chucking
mechanism of a machine tool and a second end adapted to
securely house the insert.

In modern machine tools, the tool bodies are typically
sophisticated and expensive, and thus are designed to be used
with replaceable cutting inserts, which constitutes the wear-
ing part of the tools. In other words, it is profitable to manu-
facture the actual cutting part as a separate, detachable unit,
which may be replaced after being worn-out, while the holder
part may be used for a longer period of time (usually 10 to 20
exchanges).

In practice, the replaceable cutting insert is entirely or
partly manufactured from a hard, wear-resistant material,
such as cemented carbide or the like, while the tool body is
made of a material having a greater elasticity, e.g. steel.

SUMMARY OF THE INVENTION

As one aspect of the present invention, a rotary cutting tool
is provided. The rotary cutting tool includes a generally cylin-
drical tool body and a replaceable cutting tip. The replaceable
cutting tip includes a cutting portion structured to perform
cutting operations on a workpiece and a first threaded portion
disposed generally opposite the cutting portion. The gener-
ally cylindrical tool body is disposed about a central longitu-
dinal axis and includes a first end portion adapted to be
coupled to a machine tool and an opposite second end portion
having a second threaded portion cooperatively engaged to
the first threaded portion of the cutting tip. The second
threaded portion is moveable with respect to the tool body in
a manner that selectively couples the cutting tip to the tool
body.

The first threaded portion may comprise a threaded stud
rigidly coupled to, and extending from, the cutting tip and the
second threaded portion may comprise a geared nut captively
disposed in an axial aperture provided in the second end
portion of the tool body.

The tool body may include a changeout aperture disposed
in the second end portion, the changeout aperture being struc-
tured to receive a changeout tool structured to cooperatively
engage the geared nut in a manner such that rotation of the
changeout tool within the changeout aperture causes the
geared nut to rotate generally about the central longitudinal
axis.

The changeout aperture may extend generally transverse to
the central longitudinal axis.
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The geared nut may be retained in the axial aperture via a
spanner nut.

The second end portion of the tool body may comprise a
housing and the cutting tip may generally be disposed in the
housing.

The housing may comprise a slot disposed generally trans-
verse to the central longitudinal axis.

As another aspect of the invention, a replaceable cutting tip
for use in a rotary cutting tool having a generally cylindrical
tool body disposed about a central longitudinal axis is pro-
vided. The tool body having a first end portion adapted to be
coupled to a machine tool and an opposite second end portion
having a threaded portion. The replaceable cutting tip
includes a cutting portion structured to perform cutting opera-
tions on a workpiece and a threaded portion disposed gener-
ally opposite the cutting portion and structured to coopera-
tively engage the threaded portion of the tool body in a
manner that selectively couples the cutting tip to the tool
body.

The threaded portion of the cutting tip may include a
threaded stud rigidly coupled to, and extending from, the
cutting tip.

As yet another aspect of the invention, a method of secur-
ing a replaceable cutting tip to a tool body is provided. The
method comprises: inserting a changeout tool into a change-
out aperture disposed in the tool body, aligning a threaded
portion of the cutting tip with an axially oriented aperture
formed in an end of the tool body, inserting the threaded
portion of the cutting tip into the axially oriented aperture,
drawing the cutting tip into the tool body by rotating the
changeout tool to a predetermined torque setting, and remov-
ing the changeout tool from the changeout aperture.

The method may be performed after the tool body has been
secured in a chuck mechanism of a machine tool.

These and other objects, features, and characteristics of the
present invention, as well as the methods of operation and
functions of the related elements of structure and the combi-
nation of parts and economies of manufacture, will become
more apparent upon consideration of the following descrip-
tion and the appended claims with reference to the accompa-
nying drawings, all of which form a part of this specification,
wherein like reference numerals designate corresponding
parts in the various figures. It is to be expressly understood,
however, that the drawings are for the purpose of illustration
and description only and are not intended as a definition of the
limits of the invention

BRIEF DESCRIPTION OF THE DRAWINGS

A full understanding of the invention can be gained from
the following description ofthe preferred embodiments when
read in conjunction with the accompanying drawings in
which:

FIG. 1 shows a side elevation view of an example cutting
tool in accordance with principles of the present invention;

FIG. 2 shows an isometric detail view of the cutting end of
the example cutting tool of FIG. 1;

FIG. 3 is an isometric exploded detail view showing com-
ponents of the cutting tool of FIG. 2; and

FIG. 4 is a partial cut view of the cutting end of the example
cutting tool of FIG. 1 with a portion of the tool body and
cutting tip removed to show details of internal components.

Parts corresponding to one another are provided with the
same designations in all the figures.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Directional phrases used herein, such as, for example and
without limitation, top, bottom, left, right, upper, lower, front,
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back, and derivatives thereof, relate to the orientation of the
elements shown in the drawings and are not limiting upon the
claims unless expressly recited therein.

As employed, herein, the statement that two or more parts
or components are “coupled” together shall mean that the
parts are joined or operate together either directly or through
one or more intermediate parts or components.

As employed herein, the statement that two or more parts or
components “engage” one another shall mean that the parts
exert a force against one another either directly or through one
or more intermediate parts or components.

As employed herein, the term “number” shall mean one or
an integer greater than one (i.e., a plurality) and the singular
form of “a”, “an”, and “the” include plural referents unless the
context clearly indicates otherwise.

FIGS. 1-4 show an example embodiment of a cutting tool
10 in accordance with the principles of the present invention.
In the exemplary embodiment shown, cutting tool 10 com-
prises a drill used for forming cylindrical holes in a workpiece
(not shown) when either cutting tool 10 or the workpiece is
rotated about an axis. However, it is to be appreciated that the
concepts disclosed herein may also be applied to other cutting
tools without varying from the scope of the present invention.

Referring to FIG. 1, cutting tool 10 includes a generally
cylindrical tool body 12 disposed about a central longitudinal
axis 14. Tool body 12 includes a first end portion 16 adapted
to be coupled to a machine tool (not shown) and an opposite
second end portion 18. Tool body 12 may include a number of
flutes 20 formed therein extending generally from second end
portion 18 toward first end portion 16. Cutting tool 10 further
includes a removable/replaceable cutting tip 22 coupled to
second end portion 18 of tool body 12.

Referring to FIG. 3, cutting tip 22 includes a cutting portion
24, which includes a number of cutting edges 26 formed
thereon, and a first threaded portion 28 disposed generally
opposite cutting portion 24. In the illustrated exemplary
embodiment, first threaded portion 28 is formed from a
threaded stud 30 inserted and rigidly coupled to the main
body (not numbered) of cutting tip 12.

Continuing to refer to FIG. 3, second end portion 18 of tool
body 12 includes a housing 32 in which cutting tip 22 is
generally disposed when coupled to tool body 12, such as
shown in FIGS. 1, 2 and 4. Housing 32 engages cutting tip 22
in a manner that acts to secure cutting tip 22 from rotational
movement with respect to tool body 12. In the illustrated
exemplary embodiment, housing 32 is generally formed as a
slot disposed generally transverse to longitudinal axis 14,
however, it is to be appreciated that other engagement struc-
tures between the tool body and the cutting tip which inhibit
rotational movement and thus help to transfer forces between
the cutting tip and the tool body may be employed without
varying from the scope of the present invention.

In order to secure cutting tip 22 within housing 32, and thus
cutting tip 22 to tool body 12, tool body 12 is provided with a
threaded portion in the form of a geared nut 34, which is
adapted to cooperatively engage the threaded portion 28 of
cutting tip 22. Geared nut 34 is provided in an axial aperture
36 formed in second end portion 18 of tool body 12 in a
manner such that geared nut 34 may freely rotate within axial
aperture 36 about longitudinal axis 14. As shown in FIG. 3,
geared nut 34 includes a central threaded portion 34a and a
toothed portion 345 disposed on a lower portion (not num-
bered) thereof, the function of which is described in detail
below.

In the illustrated exemplary embodiment, geared nut 34 is
retained in axial aperture 36 by a spanner nut 38 having an
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outer threaded portion (not numbered) which threadedly
engages a cooperating portion (not numbered) of axial aper-
ture 36. As also shown in the illustrated exemplary embodi-
ment, a number of washers 40 may be provided adjacent
geared nut 34 in order to provide added lubricity assisting in
the free rotation of geared nut 34 within axial aperture 36.
Additionally, a spacer 42 may also be provided adjacent
geared nut 34 in order to limit axial movement of geared nut
34 within axial aperture 36.

As shown in the partial cut view of FIG. 3, during insertion
or removal of cutting tip 22 from tool body 12, toothed por-
tion 345 of geared nut 34 is cooperatively engaged by a
correspondingly sized toothed portion 44a of a changeout
tool 44 (FIGS. 3 and 4) which has been inserted into a change-
out aperture 46 formed in second end portion 18 of tool body
12. Subsequent to the engagement of toothed portions 346
and 44a, changeout tool 44 is rotated within changeout aper-
ture 46, which results in the simultaneous rotation of geared
nut 34 about longitudinal axis 14 in either a clockwise, or
counter-clockwise direction, depending on the direction in
which changeout tool 44 is rotated. Through such interaction
with changeout tool 44, geared nut 34 may be rotated in a
manner such that threaded stud 30 of cutting tip 22 may be
threadedly inserted into geared nut 34 and tightened (prefer-
ably to a predetermined torque setting), thus securing cutting
tip 22 to tool body 12. Conversely, geared nut 34 may be
rotated by changeout tool 44 such that threaded stud 30 of
cutting tip 22 may beunthreaded from geared nut 34, and thus
uncoupled from tool body 12. Once the desired coupling or
uncoupling of cutting tip 22 is accomplished, changeout tool
44 is removed from changeout aperture 46.

In the illustrated exemplary embodiment changeout aper-
ture 46 is disposed generally transverse to longitudinal axis
14, however, it is to be appreciated that changeout aperture 46
may be oriented at other angles with respect to the longitudi-
nal axis 14 without varying from the scope of the present
invention. It is also to be appreciated that the mechanism as
described herein through which cutting tip 22 may be coupled
or uncoupled from tool body 12 allows for such coupling or
uncoupling of cutting tip 22 to be readily accomplished when
tool body 12 is external to, or disposed within, a chuck
mechanism of a machine tool. Hence, the present invention
can be used to reduce changeout time by allowing cutting tip
22 to be swapped while tool body 12 is coupled in a chuck
mechanism of a machine tool.

It is to be appreciated that the present invention provides
for a modular cutting tool that is simple to use and requires
little to no maintenance. Machine downtime is minimized by
allowing cutting insert changes to be quickly made while the
tool body is installed on the machine tool. Additionally, the
changeout mechanism described herein helps to expedite cut-
ting tip changes by forcing the cutting tip outward from the
tool body during untightening and pulling the insert in toward
the tool body during tightening.

While specific embodiments of the invention have been
described in detail, it will be appreciated by those skilled in
the art that various modifications and alternatives to the
details provided herein could be developed in light of the
overall teachings of the disclosure. Accordingly, the particu-
lar arrangements disclosed are meant to be illustrative only
and not limiting as to the scope of the invention which is to be
given the full breadth of the claims appended and any and all
equivalents thereof.
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What is claimed is:

1. A rotary cutting tool comprising:

areplaceable cutting tip having a cutting portion structured
to perform cutting operations on a workpiece and a first
threaded portion disposed generally opposite the cutting
portion; and

a generally cylindrical tool body disposed about a central
longitudinal axis, the tool body having a first end portion
adapted to be coupled to a machine tool and an opposite
second end portion having a second threaded portion
cooperatively engaged to the first threaded portion,

wherein the second threaded portion is moveable with
respect to the tool body in a manner that selectively
couples the cutting tip to the tool body,

wherein the first threaded portion comprises a threaded
stud rigidly coupled to, and extending from, the cutting
tip and the second threaded portion comprises an inward
facing central threaded portion of a geared nut captively
disposed in an axial aperture provided in the second end
portion of the tool body,

wherein the second end portion of the tool body comprises
a housing,
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wherein the cutting tip is generally disposed in the housing,

and

wherein the housing comprises a slot disposed generally

transverse to the central longitudinal axis.

2. The rotary cutting tool of claim 1 wherein the tool body
includes a changeout aperture disposed in the second end
portion, the changeout aperture being structured to receive a
changeout tool structured to cooperatively engage the geared
nut in a manner such that rotation of the changeout tool within
the changeout aperture causes the geared nut to rotate gener-
ally about the central longitudinal axis.

3. The rotary cutting tool of claim 2 wherein the changeout
aperture extends generally transverse to the central longitu-
dinal axis.

4. The rotary cutting tool of claim 2 wherein the geared nut
is retained in the axial aperture via a spanner nut.

5. The rotary cutting tool of claim 1 wherein the inward
facing central threaded portion is an integral portion of the
geared nut.



